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CHOCOE 3AKAH4H3AHHS CTP0ICTEHBCT3A CKBAZKHU 
OdJELCTL T6XRHKQ 

H3DC5peTettae othochtch k dypeamo, a iiueHHD - k cnocody 
3aicairfflBaHHfl c?po ht eJiLCTBa crb8KHhh. 
5 HaadoJiee acxpeKTHBHO aacToaaee raotfpeTeHae momt <5hti> 

2CnOJIb30BaHO B CKBaxHHax, HMeHBJHX r0p^30UTaJILHH3 T^aCTOK 

CTBOJia , npodypeHHHfl b npo^rcraBHOM njiacTe, a TaKse b cJiy- 
Ttaxx, Kor.ua HescnaTejiLHO yweHianaTL aaaMexp cKBaaHHH, h npn 
mxmm y^acTKOB b HHTepsaJie ycTanoBKH XBOCTOBaKa, cJioaeH- 
10 hhx cxnadocizMeHTnpoBaHHHMZ nopoaawH, me mem uecTO otaajiH 
noporo, KaBepB03Hue sohu h 30hh norjiomeara npoMHBo^Hofl khji- 
xoctb, otSirao nepeKpHBaeMHe u pom ssyr o *ihhmh kojiohebmh TpycJ 

BJIH KOJIOHEaMH - w JteTy n SKaMH ,f . 

EpeOTecTByzmaS ypoBeHL TexHZKH 
15 Ilpn 3aKaHraBaH£H cTpoMejn>cTBa cKBasHHH HeotixomiMO 3a- 

KpenHTi ee cTem^y b iiETepsajie npoflyxiaBHoro iuiacTa, wd6k 
npejioTBpaTOTB otfBajncBaHHe nopojm a, KaK cjieacTBae 3Toro- 
yxy^meHEe cocTynjieHfls npojQriamH b CKsasaHy H3 apo^yKTHBHO- 
ro mtiacTa. JJjm 3to3 nejm b 3one npojjyKTBBHoro unacTa cKBa- 

20 SHHH yCTaHaBOTBa^T XBOCTOBaKn C $HJTbTpaMU. KpoMe TOTO, B 

EmepBaJie ycTBHOBKZ xboctobhkob c cmn>TpaMH tjactro BCTpe^a- 

DTCH 30HH OCJrOKHeHa£, TaKHe KaK HaJHTOie KaBSpH, 00301103 no- 

pojm, BOOTnpoHBJieHEH, noraomeHae npofOHBO^oIi ehakocth, ops- 
uHKame k npojorKTZBHoay maacTy ho npo j^kthbhhx yqacTKOB num 

25 npepHBame ero Tarawa ynacTKaMB* B sthx cjiy^rx HeodxojmMO 
Ha^esHo pa30(JmHTi> yKasanrae y^acTKa 2 30m ot npo £y kthbh d— 
ro miacTa. Bee 3to TpeOyer dojamax waTepsajrsHHX 3aTpaT 2 
npawe Hernia cueimajEBHoro cjioxHoro ocSopynoBaHna. 

HssecTHH Tpa npHHnsn aa jtbeo DTjnraaapEXCfl jypyr 0? jqpyra 

30 cnocotfa ycTaHOBKfl xboctobhkob c &un>TpauH t npaueHfleHHe npa 
3aKaH^HBaa2H c TpoaTe JiBCTBa cRsazsm: uo^BecKa aa ueueHTHou 
KauHe, na KaaHMX 2 aa onopHoS noBepxHocra ( "CnpaBoraaK 
no KpemieEEZ) HegjraHHX a ra30BUX ckbhehh" , A.K.EyjiarroB, 
1981, c.137-146). 

35 CyTB cnocoCa ycTaHOBka XBOCTOBaKa c $nJH>TpoM Ha ne- 

M8HTHDM KaMHB Z8LKMH2L& TCfl B DO^tewe TBMII OHaSHOrO paCTBOpa 

Ha bcd jyiHHy XBOCTOBZKa, yaepHHBaeMoro na Becy dypajiBHHKB 
TpydaiAH, yjianeHan TaMUOHasHoro pacTBopa, no^HHToro Bane 
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XBOCTOBHKa, D OTCOeHHHeHBH OypHJTbKiK Tpy<5 OT XBOCTOBHKa 

TOJiiKO nocae oopa30BaHaa b saTpybHOM npocTpaHCTBe neMeoroo- 

rO K3MHH. 

nojsecKa XBOCTOBHKOB C gHJIMpaMH B3 KMHMX ocymecTBJK- 

5 eTCH TOJiiKO b odcasenHOM ctboje cKBaEHHH, rae aeT H3aoca 
BHyrpeaHea DOBepxHocTK oficanma Tpyd, nyreu saajmHaBanaa 
xDocTOBHKa miainKauH t pacDOJiosenaHMB Ha Ea?yKHo2 noBepxHO- 

CTH nOflBeCHHX yCTp02CTB, KOTOpHe BXOflHT B KOJUHeBOfl MeSKO— 
JIOHHHB 3a30p. 

10 9tot cnocoo" HenpnaeHHH npn uajna (MeHee 30 mm) KDJime- 

bhx sasopax, ecjm cnycK XBOCTOBHKa conpaseH c npopadOTKoa 

OCJIOKHeHHOrO CTBOJia CXBaSHHH H paCXaSHBaHHeM XBOCTOBHKa, 

Koraa BHyTpeHHaa DOBepxHOcr* odcanHoa zozdseh, b KOTopofi 
njarapyeTcs yciaaoBKa, BMeei aeaonycTBMHfi bshoc, Korna Bee 
15 XBOCTOBHKa c $2JttTpoM npeBanaer 1000 kH. 

HoBBecKy XBOCTOBHKOB Ha ynope ocymecTBJiHDT Ha cTana- 
oHapHHx ygacTKax cKBaszHH, we yae odpasoBaHa onopHaa no- 

BepXHOCTB, B KaTOCTBe KOTOpofl HCnOJH,3yBT: npOTOIKH BHyTpH 

naipydKOB. nwcoemmmux. k azBaeuy KOHny npejowymes kojioh- 
20 hh; Bepxazfi KOHen panee cnymeHHoro XBOCTOBHKa; 3 oay nepe- 
xoaa ot dojnanero aaaMeTpa k Meraneuy npn jtByxpasMepaoft upo— 
MesyroHHOft KOJioHHe, KOTopoa odcaseaa cKBaaaaa. 3tot cnocoo 
□picieHHM xmb npn ycJtoBiwx cnycaa XBOCTOBHKa w> aaaaHHOH 
pjiydHHH. IteaHe nojtBecaoe ycTpoftcTBO XBOCTOBHKa He aofiaei 
25 ao ynopa a He cpadoiaeT. 

HesocTaTKaMH yKaaaflHHX cnocodoB ycTaHOBKH xboctobhkob 
c fiurapani npn aaicaHWBaHHH cTpoaT&nBCTBa ckbhshhu hbot- 
DTCH-cyseHHe npoxoaHoro ceieaaa cKBasaHH aa-sa neodxqsmo- 
cth nprnieHemw vaswsmesOL h nosaecHHX ycTpoacTB, kdto- 
30 pae onydcam BHyrpB yse odcaseHHoa cKBaanaH, HeodxosaMOCTB 
npaMeaeHES cjioskhx no KOHCTpyRnaa passeaaHHTeiiea a nosBec- 
HffiTvcTDoacTB, a Taicse orpaHETOHHOCTB npmeBems, odycjioB- 
jaeHEaa bobmosboctwo noaBecKB xboctobhkob to^bko b odcaseH- 
H0M cTBoae cKBasaHH (KpoMe cnocooa ycTHHOBKH hh oeueBSROH 

35 ^^Kdomo Toro, mnoamm cnocooa noKBecKa xboctobhkob 
c ftanBTpawa Ha ueMeHTHOM aaiiHe aameTca Keoflxwumocra 
ne «eHTapoBaHaa XBOCTOBHKa. hto caaaaHo c do^mwa aaTpaTa- 
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mh ueweHTa si BpeneKjj aa Dposejiemie padox h osroaHae 3aTBet>- 
nemmiE neMeHTHoro pacTBopa. Ilpa stom HeodxoaBMo ocymecT3- 

JIHTB DOCTOHHHyB npOMHBKJ CKBaSHHH DOCJie HeMe HTHpOBatiHH 

XBOCTOBHKa b Te^eHEe Bcero BpeweHa osamaenH 3aTBepneBaHZH 
5 ueweETHoro pacTBopa c ogHOBpeMe hhhm BpanjeraeM dypmr&Hofl 

KOZOHHH. IIpHTOM, padOTe no UeMeHTHpOBaHHD XB0CTOB&K0B DpH- 

cynpj aBapim, Taxne, sanp^ep, KaK: hcbosmokhoctb OTCoejmae- 

HEH KOJIOHHH dypHJLbHHX T$j6 OT XBOCTOBHKa, BCJte^CTBHe npHMe- 

HeHHH pesBdOBiix pa3T>e;&HHHTejiefl; npopesame odcajjHHX Tpyd u 
10 3adypHBaHHe hoboto CTBOJia npa pa3dypHBaHnn oceactKH a 73jiob 

coeOTHeHHS ceKUHfi ipyd Hjgjynsx. 

Epoue Toro, jtM ehbqjihchhh padoT do neteeHrapoBaHiro 

XBOCTOBHKa HeodxoaiMa cooTBeTCTBymiaji TexHHKa (neMeHTspo- 

BOTOEe arperaTn) h dpuraaH pado^mx* 
15 fine oflmsM Be^ocraTKOM 3Toro cnocoda kbjikqtck HeB03M0H- 

hoctb ero npmeHeHHH npu Hajm^ira 30H norjiomem* b HHTepBajie 

yCTaHOBKE XBOCTOBHKa* 

H3BecTeH TaKse cnocod 3aicain2BaEHS cTponTejn>CTBa cKBa- 
khh (SU , A, 1659626), Bfum^annEfi b cedn mojKmDD 30H ocjiok- 
20 Heimfl dypeHHH, pacnojroacesHHX Buzne npojayKTHBHoro nJiacTa ro 
ero BCKpHTBfl » cnycK b cKBaxHHy kojiohhh odcajHUX Tpyd c 

$2JE&TpOM-XBOCTOBHKOM H IJBHTpaTOpaMH , 3aB0JZHeHB6 $IL3IBTpOBO^ 

30HH cKBasHHH BpeMeHHD 3aKyn opHBaDinzM jjaTepaaacM II UeMeHTH- 
poBame kojiohhh odcajiHHX Tpyd npa repjeTinmoM passejtHHSHHH 

25 00JI0CT2 OJUIBTpa — XBO CT OBHKa OT UOJLOCTB KOJIOHHH BepeMHHKOi! t 

pa3pymaBM0fl nocJie ee neMeHrapoBaHHH. 

3tot cnocod He odecnetnmaeT Haaeraoro pasodmema npo- 
jQTKTHBHoro nJiacTa ot nepeuesanmExca c hhm HenposyKTHBHHX 
ynacTKOB 2 BHrnejiexamnx ot npojtyKTHBHoro imacTa He dpojctkthb- 
30 hhx roprooHTOB, BCJieacTBUe senojrHoro jj&Jienzsi dypoBoro pa- 

CTBOpa H3 HaKJIOHHHX H ropB3 OHTHJEBHHX yHHCTKOB CKBaSHHH, B 

KOTopax npoacxoOTT oca*aeHne TBepaofl Sa3H H3 dypoBoro pa- 
cTBopa npa ero mipKyjwnsiE. 3to ycyrytSLnaeTCfl Henojimw yaa- 
jieHaeM rjmHHCToS itopra, a b aecTax y&aaeHra ee nosHmaeTca 
35 onacHocTB odBajmsaHns nopos, ^to TaKse cHSKaeT Ka^ecrBO 

H30JOTXH2 BJKICTOB. 

KpoMe Toro, aa yKa3aHHHX yqacTKax cKBasoiHH He yaaeTCH 
Hajuieaamffij! odpa30M ueHrpnpoBaTB 3Kcn J3y aTaiiH 0 hhjto KOJioHHy, 
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ocodeaHO b cjiatfocueweKTEpoBaHHicc nopojiax, H3-3a anasjniBa- 
hhh ueHTpaTopoB b 3Ty nopo,ny ( hto npenHTCTsyeT noajroeHEK) 
paBHOMepfloro no TOJmEHe cTeHKE neMeHTHoro KOJiHia, 

aae ojihem HesocTaTKOM 3Toro cnocoda HBJineTCH djiorapo- 

5 Bamie tocte npoayKTHBHoro njiacTa ueMeHTHHM pacTBopoM, no- 
cTynarajHM b 5>iun>TpoByB 30Hy ckbbhhhh npa ueMeHTnpoBaHHH ko- 
jiohhh bdcaflHHX Tpyd, BCJtejiCTBHe BHnaaeHEH e HaKomieHEfl Bpe- 
ueHHO 3aK3rnopnBajaniero narepnajia b HEKHefl (eohhoS) tooth ro- 
pKsoBrajiBHoro cTBOJia npH 3 Ha^HT e jo>flofi ero nporaKeHHOcTH e 

10 0<Jpa30BaHHH nycTOT b BepxHefi tocte ctbojqb; KOTopue 3anojrafi- 
otch aeMeHTHHM pacTBopoM npn UeMeHTHpOBaHEH OdcaflHHX KO- 
JIOHH. 

Handojiee djiB3KEM no TexHireecKOfi cymaocTE k 3aHBJW6MQ- 

My HBJIHeTCH cnOCOd 3aKaH T IHBaHEfl CTpOETeJEBCTBH CKBaSHBH c 

15 ropE30HTajiiHHM ysacTKOM CTBOJia, npodypeHHHM b npojjyKTHBHOM 

nJiaCTe, ( Baker Hughes, USA "Beker Hughes technology forum", 
Coru, 6-11 f 1991, c 23-25) 

BidnrcannBfi b ceck cnycK b CKBasLnny Ha kojiohhg odcaamix Tpyd 
XBOcTOBEBca c npe jjsapET e jebho nep$opHpoBaHHHLi $HJ£Tpoa t pasod- 
20 meHEe 3&KOJioHHoro npocTpaHCTBa b 30He npoayKTEBHoro njiacTa 
ot BHrnejiesamEi e nepeMeaammxcfl c hem Henp ojtyKTHBHux miacTOB 
HapyKHHME naKepaMH e ueMe HTEpoBaHne kojidhhh odcajmux Tpyd 

BHIDe XBOCTOBHKa C $HJ3LTP0M C HOMOmiD UBMQ HTEpOBO ^IHOfl My$TH, 
OCHOBHHM HeffOCTaTKOM 3T0r0 CEOCOda HBJKeTCH TO, *ITO c 

25 nouoncBK) naxepoB e xxeue HTEpoBaHEH HajmaxepHoro xojrmeBoro 
npocTpaHCTBa He odecne^iHBaeTCH Hweraoe pasodmeHne 3Hkojioh- 
Horo npocTpaHCTBa b 30He npojjyKTEBHoro njiacTa ot BHmejiesa- 
nmx e nepeuesammaxcfl c hem HenpojyKTEBHHX njiacTOB, ocodeH- 

HO B nspeXOJIHHX 30HaX CTBOJia QKBSHHH c BepTEKajtLHoro Ha 

30 ropE30HTaJttHoe HanpaBJieHiie , BCJie^cTBHe nenojiHoro 3awemeHEH 

dypoBoro pacTBopa aeweETHUM. 

KpoMe Toro, nafcepH E3-3a i/.aJioft jotihh He MoiyT HajjesHO 

nepexpuBaTB KaBepH03HHe 30hh» rdtj&l ex jmHeftHue paswepH 

npeBamaDT jnmefiHHe pa3Mep« no Bepxao cte ymioTHeaaH naxepa. 
35 3to ycyrydouieTCH b cgBasHHax, bckphbeex cjaadocmeMeHTHpoBaH- 

HHe nopojw, we mem MecTO odBajm nopoau, ocodeHHo, nocjre 

npOMHBKH CKBaXEHH E yEaiieHHH C ee CTeHOK KOJOf^aTaHBOHHOS 
KOpKE. 
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B ocnosy nacTOflmero a30dpeTeHaa nojroseaa 3£ua^a co- 
3*aEna cnocoda 3aKajreaBaHHH CTpoaTemcTBa ckbskhh 9 kotophS 
odecnemreaji (Ju aajjesHoe pasodaerae npoflyicTaBHoro njiacTa 
ot BHmeJiesamwx a nproaipcammnx k HeMy HeDpojprKTUBHiix jheictkob 
5 npa Hajiim 3 hex 30H ocjiOEHeHUH dypenaH jnodoro sana a npo- 

THSeHHOCTH. 

PaCKpHTIte H30dpeT6HHfl 

n o cTEBJie h heh 3ajia*ia EOCTETaeTM Teii, ^cro b cnocode 
3aKaH T m3aHKfl cTpoaTejrbCTBa CKBasami, BmnmDmeM b cedn bckph- 
10 rae n poRyKTHBH oro nJiacTa, cnycK a ycTaiioBj^ b CKBarame ko- 
jiohhh odcajiHHx Tpyd a XBocxoBHica c ©H-iLTpoM c odecne^eHaew 
ax repMeTE^oro coejmHeHaa uezjjj codofl,a paaodmeHae Henpo- 

JQTKTHBHHX jmaCTKOB OT Dp OJQTKT HB EHX t COrJOaCHO a30dpeTeHBD f 

cnycK b cKsasasy kojiohhh odcasHHX Tpyd a XBOCTOBHKa c gejibt- 
15 poM ocymecTBEHDT pa3^ejHiH0, a ax repaaeTireHoe coeOTaeflse 
ocymecTBJwmr b cKBasaae, npa 3TQM do MeHBmea wepe oj^ny E3 
Tpyd XBOCTOBaKa nepea ero cnycKow b cKsasaHy npo$ajiapyioT c 
odpa30BaHaew no MeHtmefi wepe asyx npo^o^HHX roap a ubjeihe- 
paHecaax kohtiob c pesLdaaa, a nocjie cnycica XBOCTOBaKa b 
20 CKBasaHy npo§ajn>HyK) Tpydy pacmapaBT sjih ycTaaoBKa xboctobb- 
aa b cKBasaae a pa30dmeflra Heapo^yKraBHHX nJiacTOB ot npo- 

AyKTHBHHX* 

IIpe^JiaraeMoe a3odpeTeHae no3BOJtmeT 3a cneT acKJErceHaa 
aparjeHeaaa mix ycTaaoBKa xboctobbkob c cmaTpawa KOHCTpyK- 

25 THBHO - CJIOXHHX paa^fi Tnmw Tftjrftft a nO£B6CHKX yCTpo3CTB, a 

TaKKe aaicepOB ejih pasodmeHaa nJiacTOB ynpocTBTB 3Ta padoTu 
a odecneHBTB dojree Kaaeraoe pa30dmeHae aenpo^yKTaBHiix DJia- 
ctob ot nposyKTaBHoro miacxa, a TaKEe nepeKpHTwe 30H ocjiox- 
ae res (Kaaepn, odBajios nopoOT, nJiacTOB c aaoasajEbHO bhcokem 

30 BHyrpanJiacTOBHu aaBJieaaeu, b oxo-ra 3 o-np oxbjib hhS a spyrax) 
jmdoU npoTHEeHaocTa. npa 3tom Haadaranaii aacbeicr aocTaraeTca 
b HaKjaoHnux cKBasaHax a b cKBaaaaax c ropa30HTaJiBHHM y^acT- 
kom cTBOJia, a TaKse b Tex cjiy^iaax, Koina npoTHse hho ctb 
yaa3aHHHX njractoB z 30H He D03B0JweT nepeKpasaTB ax nanepa- 

35 Ma, a ijeaeHTapoBaHae He odecneraBaeT aaaesHoro pa30dmeHaa. 

I^o«e Toro, ycTaHOBKa xboctobeks c cthjibtdom c homchiibb 
npoc)HJiBHax Tpyd no cpaBHeHax) c asBecxHUM cnocodou, cor;ac- 
• ho KOTopoMy 3Ta onepaoaa ocymecTBaaeTca uyreM neweHTapoBa- 
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H3fl XBOCTOBiUCa, 003BOJZH6T CHH3HTL paCXOA IieMeHTa, COKDHTHTB 

EpsMH Ha ycTaHOBKy, Tan Kaic OTnaaaeT Heodxo^iiMocT* b oeh- 
flaHUB 3aTBepgeBaHgg aeweHTRoro pacTBopa n ncnojiKOBamH 
;yw aToro cuemiajiiiHHX 6pHra£ pafio^nx. 
5 3 ojjhom H3 BapzaHTOB muomesm £3Ddpe?eHns nocjie 

BCKpHTHH npOJQTKTEBHOrO DJiaCTa B CKBaHHHy CnyCXaBT XBDCTO- 

bek c cnjdBTpoM e ycTaHSBJiiiBaroT ero b upojjyKTHBHOM iuiacTe 
uyreM npiisaTEH no HeHHEefi wepe oehoA npooa/aHOit TpydH npn 
ee pacnmpeHHH k cTeHKe cKBaKHHH, a 3aTew b cKBasany cnycKa- 
10 dt KOJioHHy odcaj^mzx Tpyd, w^H^t Kown KOTopofi reptfieTHTOo 

COeOTHflDT C BepXHBM KOHHOM XBOCTOBHKH. 

IlpejuiaraeuuS BapsasT BHDOJOHeHHH H30dpeTen2H no3BOJweT 

yCTHHaBJIEBaTL XBOCTOBHK B HeodcaKeHHOW CTBOJie CKBaSZHH, fiJia- 

ro^aptfi ^euy odeone T iHBaeTCH Hajessoe pa30dmerae n pojqtktebho- 
15 ro n^acTa ot BHrneJieacammc HenponyKTHBHUX bjibctob, DpeaoTBpa- 
maeicH cymeHHe waaMeTpa cKBassiHH h cHusaeToa pacxoa odcaa- 
hhx Tpyd. 

B KPjrou BapaaHTe BHnojraeHra E30dpeTeHra b aa^ajie b 
cKBasray cnycieaOT jo npcwyicMBHoro MacTa h ycTaHaBJWBaro 
20 KOJioHHy odcaOTHX rpyd, a 3areM nocjie bckphthh npo*yKTHBHoro 
BJcacTa b Hero nepe3 siy KOJioHHy cuycKaior xboctobhk c gpoM- 
poM e npH pacnmpeHzn npo$HJn>Ho2 TpydH ycTa HanjiHBaioT ero b 
cKBaszHe, npH 3tom npoganBHyK Tpydy npusEwauT k cieHKe hhe- 
aero KOHiia kojiohhh odcajtHHX Tpyd, odecne^HBaa ee repweTjre- 
25 Hoe coeAHHeHne c xboctobhkom. 

Taicofl BapuaflT BunonHeHBH no3BOJKer Hcnojn>30BaTB Hando- 
jiee npocTOfl, BHrogHHfl h HaaexHHft coocod ycTanoBKH xboctobh- 
kob c $j!Wi>TpaMH c BOMomBK) npo&HJH>HtDc Tpyd b Tex cjiywix, 
Kor^a b nponecce dypeHHH cKsasnHH BCTpe^amca anacra c ano- 
30 waJH>HO bhcokbm BHyTpnnuacT0BHM aaBJieHneM, KOTopue odtraflo 
nepeKpnaaOT npoMeKyTOHHHMH KOJiOHHawn odc ajimn c Tpyd aim 
KOJioHflaMH - tt jieT3rncaMa ff . 

KpaTKoe onncaHee nepTesefi 
jjpyrae nejiz a nperc-ayiqecTBa HacTonmero roodpeTeHHfl cTa- 
35 HyT hohethh H3 cjie^yraiero aeTajiBHoro onacaKHH npmaepoB ero 
BHnoJiHeHHfl. a Dpmiaraeiaa ^epTeseii, aa kotophx: 

q)HT» I H30dpaaaeT K0i4iuieRT odopy^oBaHHH jyw cnycKa h 

VCTaHOBKK XB0CT0BHK3 C glUIBTpM B CKBaKHHej 
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$nr.2 - ceneHBe II— II Ha ccnr.I; 

our. 3-4 - ycTaHOBKjr xboctobbig c qejebtpom b CKBasune; 

GET. 5-6 - BHpiiaHT yCTSHOBKH XBOCTOBHKa C CBJIBTpOM B 
CKBaSHHe. 

5 j^y^mzS BapKaHT ocymeciBJieHiis B30dpeTemiH 

Cnocod aaKaHHJmaHEH CTpoHTejn>CTBa CKBaszHH saKJiKraeT- 
ch b pa3jieJiiH0M cnycKe b cKBaxHHy n repweTOTHOM coenHHeHHii 
BHyrpa ee kojohhh odcajiHHX Tpyd z xboctobekh c qozjibtpom. 
Ho msme& Mepe ojwy 23 Tpyd XBocTOBHica nepea cnycKOM b 
10 cKBaEHHy npo$HJLHpyDT c 0(5pa30BaraeM no Memmefi Mepe otjtx 
npo^ojzLHEDc rocpp £ muxEHjQmecKHZ koeuob c pesLdaMH. Upo- 

flyKTHBHHfi BJiaCT SaTeM BCKDHBaDT, CByCKaBT B Hero XBOCTOBHK 

c $EJH>TpoM, noane ^ero npo$Hjn»Hyi> Tpydy pacnmpHOT jtra 

yCTaHOBKH XBOCTOBHKa B CRBaSEHe E pa306meHEH HeDpOJtJTKTHB- 
15 HHX DJttaCTOB OT npOflyKTHBHHX. 

B COOTBeTCTBHH C 0,71 TOM B3 BHpHaHTOB BHDOJIH6UZA CllOCOda 
DOCJie BCKpHTH* Hp OJQTKTHBH OPO DJiaCTa B CKBaKHHy CHyCKaJDT 
XBOCTOBHK C QHJJLBTpOM 13 yCTaHaBJUIBaiOT erO B npO^KTHBHOM 

mxacTe nyreM npraaTHfl no MeHLmefl Mepe oaaofi npoamtbHofi ipy- 
20 6k um ee pacnmperaM k cT6HKe CKBassHH* 3aieM b cKBasnHy 

cnycxacT KOJioHay odcaUHHX Tpyd, hhshhH Konen xtoTopofi rejwe- 

TOTHO COeOTHHDT C BepXHHM K0HH0M XBOCTOBHKa • 

B cooTBeTCTBHH c xpyrm BapnaKToaa mnomeEZK ireodpe- 
TeaoH BHa^ase b cKBasoHy eo npojjy kthbhopo mracTa cnycKaxjT 
25 h ycTaHaaxHBaBT KOJiOHHy odcaztrnzx Tpyd. 3ateM nocJie bckdhthh 
npojcyKTUBHoro onacia b Hero ^epes 3Ty KOJiOHHy cnycaaDT xboc- 
tobhk c c&wiMpoM h npH pacnmpeHHH npodouiLHOfi TpydH ycTaHaB- 
mmm ero b cKBasHHe* EpoozjiBHyiD Tpydy npz stom npHKHMax>T 
k cTeHKe HBSHero KOHixa kojidhhh odcaaHmc Tpyd, odecne^raBsui 
30 ee repweTiraRoe coejjSHeHHe c xboctobhkom. 

Cnocod ocymecTBUflDT c noMomra ycTpoBcTBa, BKiorcaEmero 

B CedH KOJiOHHy dypBJEbHHX TDVd I ($HT.I) f KOJiOHHy OdCMHIDC 
Tpyd 2 (OHT.3) , XBOCTOBHK 3 C B eDO OpHpOBa HHHM ©HJCBTpOM 4, 

coeOTHfleMHS c KOJioHHoii dypzjiBHUX Tpyd I c noMOtm>B nepexo^HE- 
35 ke 5 fl nepeBOEHHKa 6* HepexojiHHK 5 ( 9 JieMeHT , coejmHHsxipsii 
Tpydu c pasHHME jiHaMeTpaun) meeT nepenmKy b Bffjie cejyia 7 
a capoBoro KJianaHa 8 (§hi\3) f paajiejuromTH) dojiocth xboctobh- 
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R3L 3 C CHJE>TpOM 4 IS K0J30HHH OdcaUHHX Tpyd 2. IfepeBOJlHZK 6 

(Set. I) cHadneH KJianaHOM 9, nepeicpHBassnsj KHHaji 10, cood- 
mannma iidjioctl kojiohhh dypHjamcc Tpyd I co cKBaszHotf II e 
cjiyKaiUHTi juw 3anojiHeHEfl hojioctz kojiohhk dypmiBHHX Tpyd I 
5 cKBassiHBoii ssgKOCTBP npz cnycKe KOMnoaeaTOB ycTpoiicTBa b 
cKBasHfly II. Eo MeHuneli Mepe o^fia H3 Tpyd 12 XBOcToazica 3 
3unojifl9Ha npoffijuiBHofi c no MeHLinefl wepe roywH npojiojr&HHMn 
rofpaKH 13 (6zr.2), pacnojtOHeHHKm ciwMeTpirao OTHocjrrejnr- 
ho rjeHTpajEbHofl och xpydH 12, 2 nzjixBspzHecKmrn xonnaMH c 
10 pe3&daMZ (Ha roar. I He Z0Ka3aHH). Tocpu 13 npo$£ua>HHX rpyd 
12 3anojrHeHH repMeTZ3zpyniiefl zacTofl 14. Ha jeomje cnjEBTpa 4 
ycTaHOBJieH neOTpaTop 15, odecne<iHBaKUHi* neHTpzpoBazze tai- 

pa 4 OTHOCOTeJEBHO CTefiXZ CKBaSHHH II. 

B cJiyqae npoxoroeHZH ckbehzhh II <iepe3 HenpoayKTZBHHe 
15 ynacTKH b ee ropH3oaraiiLHofl nacTZ ara'prooM c stzmz jmacT- 

K3MH K3K D0Ka3aH0 Ha SfflT.1,3,4, Oep^OpaUHOHHHe OTBepCTHH 16 

$iutBTpa 4 3aKpHBaET saimymicaMZ 17 H3 xmmecKR pa3pymaeMO- 
ro MaTepzaaa, HanpzMep, MaraHH. HpogazbHiie Tpydu 12 pacno- 
jiara»T aa cDOTBeTCTBynmHx y^acTicax XBocTOBZica 3 c ©zjimdom 4 
20 ejw pa30(JmeHEfl nposyKTZBKoS ^acra npowKTEBHoro DJiacTa 18 
ot Henpo^7ETHBHofi t a TaKEe jum coegZHeHgg xBocTOBMKa 3 c 

KOJIOHHOS CXJcajlHHX Tpyd 2. 

B ycTpoScrBo hxdott TaKse pasBajoueBaTejiL 19 (pir.5), 
ncnojEBsyeMHS juai BHnpaBaezzz ro?p 13 npogaucbHHX Tpyd 12 
25 nocjie ex pacnmpeHiiH. 

Cnocod ocymecTBJiHDT cjienysinBu odpasoM. B npanecce dy- 
pemiH cKBasHHH II (cozr.I), zepea BCRputjaeu npojiyKTZBHoro 
njiacTa 18, E3B6cthhmh npaeuaMH • H30jmp7DT see neoomeortsme 
no vcjiobehu dypeHzz DJtacTU, pacnojuoseHHue Bume nposyKTZB- 
30 Horo 18, a noose bckhuthh nocjieAHero z ddq^hrkh cTBOJia 
CKBaszm II b nee cHycKasxr Ha kojiohhs dypmrLHHX Tpyd I 

XBOCTOBHK 3 C UpCJlfiapHTeJILHO nep$0pzpOBaHHHM fiflJEbTpOM 4, 

coegZHeHHuS c kdjiohho2 dypzjr&mix Tpyd I c uomoichd nepsxoE- 
Hzza 5, npo&zJdBHHX Tpyd 12 z peps boars Ka 6. IlepsopaazoHHue 
35 oTBepcTZH 16 qpiur&Tpa 4 3aKpHTE 3arJiyaEBHZ 17. 

IlOCJie AOCTZSeHZH ?ZEI>TpCK 4 3adOH CKBHSHHH II B nwo- 

ctz npo?zjn»HHX Tpyd 12 3aKaHKo3 ddomhbohho^ shskoctz co- 
sset aaszeHze, HeodxojmMoe jum BHnpaBJie hhh ddoeojilkhx 
rocp 13 z npzsaTZH ctbhok Tpyd 12 k cTesice CKBaszHH II 
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(onr.3), odecne^HBaii coBtiecTHO c repMeTroflpyraea nacToii 14 
repHeTHHHjrB iraojumro HenposyKTHBHHX v^lctkob npoayKTHBHoro 
naacTa 18, 

3aTew kojiohhv CypzzhEKZ Tpyd I (§ht.I) swecTe c nepe- 

5 BOJXHHKOM 6 OTBEHTOBaDT OT BepXHEX DpOCHJEbHHX Tpyd 12 E DOA- 
HHMSDT H3 CKB2SHHH II, UpHCOejOZHHBT K HSS pa3Ba^me3aTeJS> 

19 (par. 5) h cHOBa cnycEaOT b cKBasnfly II no Bxoaa b Bepx- 
heed ^acTB npo$HjrtHHX Tpyd 12 ($m?.3). Bpantas kojiohe? dypnjii- 
hhx Tpyd I KJecTe c passajMieBaTejieM 19 r ddombojuit okohhs— 
10 T6JX&HO& BunpaBJueHze rogp 13 h miDTHoe npasarae cTeaoK npo- 
£hjh»hhx Tpyd 12 k cteHKaw ckb&szhh I. IIpz 3 tom repue?H3Hpyx>- 
mx oacTa 14 ($zr.2) odecneraBaeT Ha^esEy© repwerasamiH) 
3aTpy($Horo npocTpaHCTBa cKBasHm II. 

Jlanee KOJioHHy dypHjr&HHX Tpyd I c pa3 BaJimeBaTeJieM 19 

15 (OKT.5) DOJIFTHMaDT 33 CKBaXMH II H CIiyCKaDT B Hee K0JIDHH7 

odcajiHHX Tpyd 2 (g>zr.3) so Bxora ee Ezsaero Komja BHyrp* 
BepxHHX npoqpHJLEHHX Tpyd 12 c odpasoBaraeM 3asopa 20 weray 

3TBM K0HEC0M, CejPIOM 7 B CT8HKaMH B6PXHZX UpOfflMBHHX Tpyd 12. 

3aseu b CKBaxHHy II cdpacHBaBT mapoBofl KaanaH 6, KOToput! 

20 cajmics b cejwio 7, pa30dmaa BHyTpesrae hojiocth XBocTOBZKa 3 
2 odcajtHoll kojiohhh 2. EpoiraBDaaT 3aKa^Ky ueueHTHoro pacTBO- 
pa *epes KOiroHHy otfcaxmoc Tpyd 2, nocjie Hero onycKaioT ee 
HggEafl ROHeix ynopa b cyseHne b nepexosHSKe 5 (grcr.4) 9 
H,nocjie 3axBepjceBaHKH oeueHTHoro paci'Bopa t pasdypHBaur od- 

25 pa30BaBoyscH bsjtpz kojuoehh odcasmcc Tpyd 2 neweRTHyD npod- 
Ky (fie H0Ka3ana) t mapoBoS KJiaaaH 8 h cejpio 7. 

B cayroe yciaHOBKH b SnjiLTpe 4 BpeueHHHX 3arjiymeK 17 
(cfcar.1) nocjie^aze paspymaDT 3aicaHKo3 b Hero pacHeTHoU nop- 
mta kucjioth ($ht.4). 3axeM npoz3BOjwr ocBoerae cKsasHHH II. 

30 B Tex cjijrqatfx, Korna n p ojty kthbhhH unacT 18 bckphbcldt 

nocjie cnycKa kojiohhh odcajimnc Tpyd 2 (Hanpmsep, npowesyTo^- 
Hofl zzz 3KcmiyaTaixH ohhoU ) f to xboctobhk 3 ycTaHaanHBaDT 
nyrew npusaTM ctchok BepxHEX npo£2JU>HHX Tpyd 12 k bhvt- 
peHHHM CT6HR&M HHSHero KOHiia kojiohhh odcanHHX Tpyd 2(fCT.6). 

35 JDyro 3Toro c y^eTOM Beca XBocTOBJHca 3 z <?jun>Tpa 4 pac^eT- 
hhm nyrew onpe^ejuror HeodxogisuyB jpmsj BepxHHX npogmiLHHx 

Tpyd 12, C BOUOIUBK) KOTOpHX 6ypj? EX yCTaHHBJIHBaTL. Ha KOHUe 

dHJiBTpa 4 KpenHT daimjaK 21 (qht.5) c cejyioM 22 von mpoBoil 
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KJianaH 23 s orpaEirrarejieM 24, npsflOTspamannmiva nepewemenne 
KjxanaHa 23 b otfpaTHOM HanpaMeraH. KHTepsaJi kojiohhh oCcaji- 

HHX Tpyd 2, 3 KOTDDOM aOJTSKH y C Ta HaBJIHBaT h DpOCOHJIBHHe Tp7- 

<5h 12, KaJiiidpyDT pacmcpnTeJieM (Ha fesr. He noica3aH). 3aTew 
5 k KOJioHHe 6ypoLHHX Tpyd I npHcoetaHHioT pa3BajimeBaTejn> 
18, coe^HHeHHHli c mmg EflpflqecKoS racTK) 25 BepxHeii npoozji*- 
ho2 TpyfiH 12 XBOCTOBHKa 3 c noMomLB JieBOli pe3&dH 26, cnyc- 

KaDT CKOMD OHOBaHKKfl 0(5pa30M HKCTpyMeHT B CKBaSHHy II 

($nr.5) h npoivfflBaDT ee, noazie Hero c6pacuBax)T napoBOii KJia- 
10 naH 23, nepeKpHBM npn stom OTBepcrae b cejue 22, n 3aKan- 

KOfl npOMHBOHHOa ETOKOCTH B HOJIOCTH XBOCTOBHKa 3 H CCHJE>Tpa 4 

co3saBT b hex jaBneHHe, HeodxojusMoe sra onpeccoBKH Bcefi 

KOMHOHOBKH, DOfl fleftCTBBeM KOTOporO OOTOBpeMeHHO BHDpaBOTK)T- 

ca ro$pu 13 Bcex npoajsjn>HHX Tpy6 12, KDToptie 6um BKJoreeHH 
15 b KoanoHOBKy odopyaoBaHHH. 3 pesyjiiiaie 3Toro cTeHKH Bepx- 

HHX npOOHJIBHHX Tpytf 12 DJIOTHO npHZHMaBTCE K CT6HKG HHKHerO 

KOHiia kojlohhh odcaanux Tpyd 2 (qht#6). 

3 cny^ae vRmneusm b KOwnaHOBKy npoa>Hjn>HHX Tpyd 12 jwh 
pa3o6meH3M HenpojcyiCTHBHHX DJiacTOB (<pht»3) ejih BHnojmeHHH 
20 Bcero qauiBTpa 4 H3 npogHJiiHHX Tpyti 12, Kan noKa3aao Ha qh- 
iypax 5 a 6, to CTeHKH sthx Tpyti 12 rame motho nvmw&m- 

CH K CTeHKe CKBaOTHH II. t . 

HaTHKeHHeM h nocajucofl HHCTpyweHra npoBepraT ycToltaH- 
boctb ycTaHOBKH XBOCTOBHKa 3 c ©HJtLTpoM 4 Ha oceBoe cMeme- 
25 me. 3aTew BpameHneM kojtohhh dypMBHHX Tpytf I c pasBaJime- 

BaTeJieM 19 BUpaBO BHBHHTOBaBT HOCJiejlHHfl H3 OHJIHKflpOTeCKOrO 

KOHiia 25 BepxHe2 npo?HJU»HOfi TpydH 12. OaHOBpeMeHHO HHXHne 
BajrmyHmae ojieMeHTH 27 pasBajisneBaTeJK IS, nojucmaHCL ssepx, 
pa3BaraaoBHBsmT pe3*<5y 26 iyuiHHSpireecKoro kohub 25, YBejm- 

30 HHBan ero BHyrpeaima OTaweTp. 3aTeM HHCTpyweHT nosaBT bhhs 
c onHOBpeMeHHott npoMHBKoa h BpameraeM ero BnpaBO, b pe3yjiB- 
TaTe ^ero nponcxoEET w^BHeSmee pa3 BajimoBHBaKne munumpH- 
TOCKHX kohuob 25 h BepxHHX npo$HJiBHHX Tpy<5 12 HHSHHMH BaJHr- 
vjvww sjieMeHTaum 27 n BepxHHMH 28, mAewmw 6oz*m& jw- 

35 MeTp , tom HHXHHe. 

IIO OKOHTOBHK paSBaJIBIIOBHBaHHH DpO&MBHHX TpyO 12 HX 

atecTe c KOJioHHott odca^HUX Tpy6 2 onpeccoBHBaOT Ha rep*e- 

TOTHOCTB C03^LHHeM B HHX TOBJieHHfl. HpH OTCyTCTBHH repMeTOT- 
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HOCTE pa3BaJlHI0BHBaHHe HOBTOpilDT. 

3 cJiy^aKX bkmm&vuhi b KOMnoHOBKy XBOCTOBiuca 3 ami 

fjUTLTpa 4 flOHOJIHHTeJIiHHX DpO^HJTbHHX Tpy(5 12 ($HT.3) HOT 

BKnoJifleHHH Bcero ?miBTpa 4 B3 dpd$iuebhhx Tpyd 12 (inr.5,6), 
5 DepoopaiizoHHHe oTBepcTHH 16 3aKpHBSLDT 3arjjymKaHH 17 S3 
xnMjnecKH pa3pymaeMoro MaTepaajta, KOTopae nocjie 3aBepmeHHH 
padoT no ycTaHOBKe ZBOCTOBZKa 3 c oEHLTpoM 4 pa3pymE)? 3a- 
Ka^iKoa cooTBeTCTBjremero xmapeareHTa. 

npoMHmaeHHag npaMeHmiocTi 
10 HpeaJiaraeMHfl cnocod nosBOJuieT Hajiesao pa3oc5maTL npo- 

^7ktebhh2. unacT ot BHmeaexammc HenpoflyKraBHHX zuiacTOB, a 
TaKxe ot BpmsHKannflx k neisj z nepeMezanoHXca c hhm flpyrax 
HenpoflyKTHBHHX yqacTKOB ckbsshhh 6e3 uen e HTHp OBa ezsl $hjtlt- 
pa-XBocTOBHKa. Ilpa 3tom ynpooaeTCH TexHOjaoran yCTaHOBKH 

15 X30CTOBHKOB C ^JUIBTpaMIl X CHUEaDTCH 3a?paTH 3a CTOT HCKJD>- 
qeHEH KOHCTpyKTHBHo— cjioshhx pa3*&e;uiHZTejie2 2 nO£BeCBHX 
ycTpoficTB, np^eHHewmc npa ycTaaoBKe xboctobhkob, a Taxse 
ueMe HTHpoBaHHH hx, KOTopor^y conyrcTByDT aBapaa n 3axpara 
BpeweHM aa QSHjaEae 3 atBepjj ©BaHim neMeHTHoro pacTBopa. 

20 KpoMe Toro, npeflJiaraeMHfl cnocod no3BOJiaeT pacmHpuTB 

odJiacTL ero npEMeaeHHH, Tan ksk oh woseT (Jhtb Hcnojn»30BaH 
kbk b o6casefiHOM 9 TaK h b He 06 case aH cm cTBane cKBanmK, He- 

3aBHCHM0 OT HaJHHgg 3 OH DOrJIOmeHM UpOMHBO^IHOfi KiUlKOCTJS, 

BOjionpoHBJieHSfi, e npaRTZHecfcz deo cyrqecTBeHHoro yMemneasH 
25 szaueTpa ckb&shhh* 
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SOEvJJIA H30EPETEHHH 

1. Cnocod 3aKairaiBaHHfl cTpoHTejacTBa ckb3Shhh, bkjid- 
qatomaa 3 ceCfl BCKpuTae npoayKTBBHoro njiacTa (18), cuycit h 

yCTaHOBKy B CKBaHHHe (II) KOJIOHHH OdcajlHHX Tpy<5 (2) Z XBO- 

5 cTOBHKa (3) c gsHJiBTpoM (4) c odecne^eHEeM ex repMeiEHHoro 
coewiHeHEfl uemy codoii, a pa30dmeaae aenpoayicTaBHHX y^acr- 

KOB OT npOJQTKTHBHHX, 0 T I H H a B H B 2 C H TeM, TOO 

cuycK b cKBaszHy (II) kojiohhh odcajuncc ipyd (2) a xboctobe- 
Ka (3) c fmiiTpoM (4) ooymecTBJWST pa3aejn>ao, a ax repwe- 

10 TireHoe coeaaaeHae ocynecTBJiaDT b cKBamae (II), npa - 3TOM 
no MeHimeli «epe oaay as Tpyd (12) XBocTOBHKa (3) napes ero 
cnycKou b CKBaszHy (II) npogawmpynT c odpasoBaaBeM no Mem- 
meli Mepe ittsyx npo;noja>BHX rog?p (13) a najmaapireecKBX kob- 
HOB (25) c pe3LC5aMa (26) , a nocjie cnycaa XBOCTOBaaa (3) b 

15 cKBasHHy (II) npo&urayD Tpyoy (12) pacmapHioT juih ycTaaoB- 

KB XBOCTOBOKa (3) B CKBaXHHe (II) B pa306meHHH HenpOJQTKTHB- 
HHX nJiaCTOB OT npOJtyKTHBHHX. 

2. Cnocod no n.I, oTJiaHawmaficfl TeM, wo 
nowie bckphtih npoflVKraBHoro naacra (18) b cKBaKaay (II) 

20 cnycKauT xboctobbk (3) c gjasMpoM (4) a ycTaaaBOTBaDT ero 
b npoayKTBBHOM njacTe (18) nyreu npasaTaa no Meminea Mepe 
okbob npogfoMMofl TpydH (12) npa ee pacmapeaaH k CTeajte 
cKBasBHH (II), a sareM b cKBaaaay (II) cnycKaDT KOJioHHy 06- 
cagma: Tpyd (2) , hhshh2 Koaen aoTopcfi repMeiOTHo coeaaaHioT 

25 . C BepXHEM KOBHOM XBOCTOBBKa (3). 

3. Cnocoo" no n.I, 0Taa^a»maiicH TeM, too 
BH aqa^e b CKBasaHy (II) cnycKauT ao npoayKTBBaoro naacTa 
(18) a ycTaaaBJiaBaDT Koaoaay odcaama ipyfi (2) , a 3aTea« noc- 
jie bckdhtbh npojjyaTBBBoro njiacTa (18) b aero *iepe3 3Ty 

30 KOJioBHy cnycJtaDT xboctobbk (3) c gnupoM (4) a npa pacma- 
peaaa npo&suttBOH TpydH (12) ycTaaaBaaBanr ero b CKBara- 
ae (II)", npa stom npopuaayp Tpydy (12) npasaMawr k cTeBKe 
Hasaero aoana kojiobbh oOcanHHX Tpy6 (2), odecne<raBaa ee 
repaeTBHBoe coeOTaeaae c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 



WO 95/03476 PCT/RU93/001 73 

-9- 

(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 1 2 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). ' ~ j 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 



Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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